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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1 308. 

1 . This communication is responsive to December 15. 2009 . 

2. ^ The allowed claim(s) is/are 1-17.22-31.37 and 38 . 

3. □ Acknowledgment is madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) □ All b) □ Some* c) □ None of the: 

1 . □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1 ) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the bacl() of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 



Attachment(s) 

1 . ^ Notice of References Cited (PTO-892) 

2. □ Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. □ Information Disclosure Statements (PTO/SB/08), 

Paper No./Mail Date 

4. □ Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 



5. □ Notice of Informal Patent Application 

6. □ Interview Summary (PTO-413), 

Paper No./Mail Date . 

7. M Examiner's Amendment/Comment 

8. 13 Examiner's Statement of Reasons for Allowance 
9. □ Other . 



U.S. Patent and Trademark Office 
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Notice of Allowability 



Part of Paper No./Mail Date 201001 14 
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EXAMINER'S AMENDMENT 

1. An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Attorney Kevin D. McCarthy (reg. # 35,278, tel. 716 852-0400) on January 28, 2010 to cancel 
non-elected Claims 32-36 as following: 

Claim 

Claims 32-36 please cancel Claims 32-36 

DETAILED ACTION 

2. This Office Action is in response to Amendment filed on December 15, 2009, which is 
in response to Non-Final office action of June 23, 2009. With such an amendment along with 
above Examiner's Amendment, Claims 1, 6-7, 10, 13, 22, 28-31 and 37 are amended; Claims 
18-21 and non-elected Claims 32-36 (Groups II- V) are cancelled, while no new claim is 
added. To be specific, parent Claim 1 is now "once-amended" in at least four ways 
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including: (A) to incorporate the limitation from original Claims 18-21 into step c so that 
"amounts of said particles or said polymers are 20 to 40 wt%", (B) electric field intensity is 50- 

20,000 V/cm in step e, (C) the resuhing membrane thickness is 10-500 microns, and (D) some 
cosmetic corrections. Dependent Claims 18-21 is cancelled accordingly. 

The use of Examiner's Amendment is only to cancel non-elected Claims 32-36 (Groups 
11- V). Examiner now accepts Applicants' seven drawing slieets with Figures 1-6 since a 
brief description has been found on page 11. No IDS is filed. Claims 1-17, 22-31 and 37- 
38 with only one independent claim (Claim 1) are now pending. An action follows. (No 
international search report is found in Applicants' WO 2004/005380 Al) 

3. Claim rejections under Non-Final Office Action filed on June 23, 2009 are now removed 
for the reasons given in paragraphs 4-13 thereinafter. 

Allowable Subject Matter 

4. Claims 1-17, 22-3 1 and 37-38 are allowed. 

5. The following is an examiner's statement of reasons for allowance: The above Claims 
1-17, 22-31 and 37-38 are allowed over the closest references: 
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6. The limitation of "once-amended" parent Claim 1 in present invention relates to a 
process for producins ion exchanse membranes, which comprises the sbc steps of: 

(a) providing a matrix material, comprising a polymeric component chosen from the 
group consisting of monomeric and oligomeric polymer precursors and cross-linkable polymers; 

(b) introducing in said matrix ion cation or anion exchanse particles, or proton or 
hvdroxvl or ion conductim particles or any combination thereof; or cation or anion exchanse 
polymers, or proton or hydroxvl or ion conducting polymers, or any combination thereof; 

(c) mixing said particles or dissolving said polymer of step (b) with said matrix, wherein 
said particles or said polymers are used in amounts from 20 to 40 wt% of the combined amount 
of said matrix, and said particles or polymers; 

(d) forming the resulting mixture into membrane configuration; 

(e) ordering by an electric field said particles or ordering by an electric field the 
domains of said polymer formed by polymer-matrix phase separation upon solvent evaporation 
or cooline. wherein said electric field has intensity from 50 to 20,000 V/cm; and 

(f) if said matrix comprises or consists of a polymer precursor or a cross-linkable 
polymer, said precursor is cured concurrently with said ordering of said particles, or if the 
matrix comprises a polymer solution or polymer melt the said polymer solution is evaporated or 
the said polymer melt is maintained and then cooled concurrently with said ordering of said 
particles; 



Application/Control Number: 1 0/5 1 9,32 1 Page 5 

Art Unit: 1796 

wherein the resulting membrane thickness is between 10 to 500 microns . 
See other limitations of dependent Claims 2-17, 22-31 and 37-38. 

7. Regarding "the six-step (a)-(f) process of preparing ion exchange membrane so as to 
achieve aligned nanostructure " limitation of parent Claim 1, it is fundamentally achieved by 
first mixing an ion-exchange polymer in a polymer matrix, then applying electric field, and 
finally crosslinking or drying so as to obtain the free standing membrane. 

8. With current amendment on parent Claim 1 , three important features are added. For 
instance, (A) to incorporate the limitation from original Claims 18-21 into step c so that 
"amounts of said particles or said polymers are 20 to 40 wt%", (B) electric field intensity is 50- 
20,000 V/cm in step e, and (C) the resulting membrane thickness is 10-500 microns. As 
exactly pointed out by Applicants in page 1 at bottom to page 2 at top of Remarks, these three 
features are indeed distinguished over the membranes made by the prior art references including 
Martin, Aikman and Young in view of Roberts, Morkved and Takaoka for overcoming pure 
103 rejections (see pages 2^4 of Remarks) as follows: 

9. By applying such three features, the membranes are more stable and more conductive 
than known membranes. Additionally, such obtained membranes have lower swelling rate 
and higher permselectivitv . The key point is that the concenfration of said ion exchange 
particles is used in the amount of 20-40 wt% so as to achieve higher ion flux and conductivity. 
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Furthermore, none of the above-mentioned six references mention or suggest the resulting 
membrane tliicltness being in tlie exact range of 10-500 microns . 

1 0. Tliree primary references including Martin, Ail^man and Young in combination or 

alone only discloses the preparation of some membranes, coatings or films by depositing 
perfluorocarbon type ion-excliange polymers on/within selected supported polymeric 
substrates. The ion-exchange polymers can be also obtained by curing its respective 
precursor, while the whole process is achieved in the form of solution. The whole process 
fundamentally comprises the mixing, forming film or membrane, curing the precursor, and 
finally drying so as to obtain article in fi-eestanding form. 

1 1 . With current addition on those three features , the combination of three secondary 
references including Roberts, Morkved and Takaoka cannot fix the deficiency of the primary 
references. Therefore, all the above-mentioned references, in combination or alone, does not 
teach or fairly suggest the process limitation of present invention. 



12. After further examination and search, the examiner found the following prior art did not 
teach the claimed limitation: 
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US 5,082,472 to Mallouk et al., US 4,433,082 to Grot, and US 4,940,525 to Ezzell et 

al. each only discloses the preparation of some perfluorinated ionomer type "membranes and/or 
composite membrane". Said perfluorinated ionomer comprises two types monomers 
including: (A) 48-85 mol% of tetrafluoroethylene (TFE), and (B) 15-47 mol% of sulphonyl 
fluoride-containing monomer such as CF2=CF-0-CF2-CF2-S02-F or the like. The claimed 
six-step (a)-(f) process of preparing ion exchange membrane by applying electric field so as 
to achieve aligned nanostructure " is not disclosed or suggested. With current addition on 
those three features , the references even in combination cannot disclose or teach the claimed 
process. 

13. As of the date of this office action, the examiner has not located or identified any 
reference that can be used singularly or in combination with another reference including the 
above references to render the present invention anticipated or obvious to one of the ordinary 
skill in the art. Therefore, the independent process Claim 1 is allowed for the reason listed 
above. Since the prior art of record fails to teach the present invention, the remaining pending 
dependent Claims 2-17, 22-31 and 37-38 are passed to issue. 

14. Any inquiry concerning this communication or earlier communication from the examiner 
should be directed to Dr. Henry S. Hu whose telephone number is (571) 272-1103 . The 
examiner can be reached on Monday through Friday from 9:00 AM -5:00 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dr. Vasu Jagannathan, can be reached on (571) 272-1 1 19. The fax number for the 
organization where this appUcation or proceeding is assigned is (571) 273-8300 for all regular 
communications . 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published apphcations 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
apphcations is available through Private PAIR only. For more information about the PAIR 
system, see <http ://pair-direct.uspto . go v> . Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/Peter D. Mulcahy/ 

Primary Examiner, Art Unit 1796 

/Henry S. Hu/ 
Examiner, Art Unit 1796 

February 13,2010 



